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PARTI 


Characterization  of  Biologically  Produced 
Colored  Dissolved  Organic  Matter 

Daniel  J.  Repeta 

Woods  Hole  Oceanographic  Institution 
Marine  Chemistry  and  Geochemistry 
Woods  Hole 
MA 

02543-1543 

Phone  (508)-289-2635 
FAX  (508)-457-2164 
drepeta@whoi.edu 

Grant#  N00014-98-1-0579 

ONR  Program  Officer:  Anna  Palmisano/  Linda  Chrisey 

Long  term  Research  Objective:  Colored  dissolved  organic  matter  (CDOM)  is  one  of 
the  principal  light-attenuating  components  of  seawater.  Over  the  past  decade 
considerable  progress  has  been  made  in  describing  the  optical  properties  of  CDOM. 
However,  our  understanding  of  CDOM  structure  and  chemistry  has  not  advanced  apace, 
and  we  do  not  yet  understand  many  of  the  factors  that  introduce  and  remove  CDOM  in 
seawater.  Our  objectives  are  to  chemically  characterize  CDOM  and  to  develop 
techniques  for  studying  CDOM  cycling  in  seawater.  Recent  work  suggests  that  a  large 
fraction  of  marine  DOM  consists  of  complex  carbohydrates  and  proteins  that  are 
produced  directly  from  biosynthesis,  yet  are  biologically  refractory  towards  microbial 
degradation.  Previous  studies  have  also  suggested  that  a  large  fraction  of  CDOM  is 
associated  with  biological  activity.  We  wish  to  determine  if  marine  phytoplankton  and 
bacteria  produce  significant  quantities  of  CDOM,  and  to  compare  the  chemical 
characteristics  of  biologically  produced  CDOM  with  CDOM  in  seawater. 

Science  and  Technology  Objectives:  In  our  current  ONR  award  we  are  evaluating  the 
production  of  CDOM  by  different  class  of  marine  phytoplakton  in  culture  (diatoms, 
dinoflagellates,  prymnesiophytes,  cyanobacteria, and  prochlorophytes).  We  are  also 
evaluating  the  efficiency  of  several  ultrafiltration  and  resin  adsorption  techniques  from 
removal  and  ultimate  recovery  of  CDOM  from  seawater  and  culture  media.  Techniques 
developed  in  the  first  stages  of  our  project  will  be  used  to  remove  CDOM  from  select 
cultures  for  chemical  characterization. 

Approach:  Anxenic  (bacteria-ffee)  cultures  of  phytoplankton  representative  of  the  major 
class  of  marine  algae  in  seawater  are  grown  in  CDOM  free  seawater  media.  The  algae 
are  removed  by  filtration  and  the  media  is  processed  by  ultrafiltration  (lkD  and  0.5  kD 
membranes)  and/or  resins  (XAD,  octadecyl-silica)  to  remove  CDOM.  CDOM  collected 
by  resin  adsorption  is  recovered  by  elution.  The  optical  properties  of  both  the  recovered 


and  non  recoverable  CDOM  are  determined  (absorption,  fluorescence,  Ex/Em)  and 
CDOM  concentrates  are  characterized  by  spectrometric  (NMR/IR/MS)  and  molecular 
chemical  techniques. 

Science  and  Technology  Completed:  Over  the  past  year  we  have  initiated  axenic 
cultures  of  Chaetoceros  neogracile,  Emiliana  huxleyii,  Amphidinium  carterae,  and 
Prochlorococcus  sp.  CDOM  is  recovered  by  ultrafiltration  and/or  XAD/Octadecyl  resins. 
The  recoveries,  optical  and  chemical  properties  of  CDOM  are  currently  being  measured. 

Impact/Navy  Relevance:  CDOM  rapidly  attenuates  light  in  seawater  and  is  a  major 
impediment  to  the  use  of  in-situ  optical  and  remote  sensors  for  environmental 
monitoring. 

Planned  Research  Efforts:  ONR  supports  a  large  number  of  research  projects  which  are 
effected  by  the  optical  properties  of  CDOM.  Progress  in  seawater  optics  is  limited  by  our 
understanding  of  CDOM  chemistry.  Our  research  program  is  designed  to  advance  our 
understanding  of  CDOM  chemistry  and  biology  so  that  more  effective  approaches  can  be 
developed  for  understanding  the  optical  and  photochemical  properties  of  CDOM. 

Other  sponsored  Science  and  Technology:  Please  see  the  following  two  pages. 
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